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Validation

Samples sizes were determined by availability of samples and logistical constraints and not any sample size calculations.

One patient from the paired sample cohort was excluded from the viral array data analysis due to technical failure of a control antigen.

Samples were successfully run in duplicate using the Luminex assay with the exception of the aforementioned patient. One patient sample
was successfully run in quadruplicate. All ANA positive samples (those having nuclear staining at a titer of 1:160 or above) were imaged by
fluorescence microscopy. 5 different images were successfully collected for each sample and one representative image was chosen for display
in Supplementary Figure 1c. Supplementary Table 7 includes all samples that were tested in the ANA and shows which of these samples were
used for imaging. ELISAs were successfully performed once independently

Samples from the four hospital systems were allocated into the "hospitalized COVID-19" experimental group based on patients meeting
criteria for COVID-19. Healthy control samples were anonymously collected from Stanford Blood Bank and Stanford Hospital and Clinics from
healthy donors before the pandemic.

Luminex microarray experiments were run blinded. Data analyses to statistically identify autoantibody positive hits in the COVID-19 patient
samples were not performed blinded because statistical tests compared MFI values between the two experimental groups and standard
deviation cutoffs to determine autoantibody positive hits were calculated from healthy controls.

The Anti-IgG reagents in the MPO, PR3, nucleocapsid and ANA assays are provided in commercially provided assay kits and the assays
are performed according to the kit vendor instructions. The kit catalogue numbers are included in the methods section. ANAs were
detected using a FITC-conjugated goat anti-human IgG antibody following vendor instructions (Inova Diagnostics, Cat # 708100). Anti-
Myeloperoxidase (MPO) and Anti-Proteinase 3 (PR3) ELISAs were performed using Anti-IgG reagents from vendor kits (Inova
Diagnostics, Cat# 708705 and Cat # 708700, respectively). Anti-SARS-CoV-2 ELISAs were performed using goat anti-human IgG-HRP
(Jackson ImmunoResearch, Cat# 109-035-008). Anti-dsDNA ELISAs were performed using goat anti-human IgG alkaline phosphatase
conjugate (Southern Biotech, Cat # 2040-04)

Luminex protein microarrays used R-phycoerythrin (R-PE) conjugated Fc!-specific goat anti-human IgG F(ab')2 fragment (Jackson
ImmunoResearch, Cat #109-116-098) secondary antibodies. Four antibodies were conjugated to beads in each Luminex panel as
controls: Human IgG from serum (Sigma, Cat# I4506), Anti-Human IgG Fc fragment Specific (Jackson, Cat# 109-005-008), Anti-Human
IgG (H+L) (Jackson, Cat# 109-005-003), and Anti-Human IgG F(ab') fragment specific (Jackson, Cat# 109-005-006).

The only primary antibody used in this study was an anti-His tag antibody (R&D Systems, Cat# MAB050-SP) that was run as a sample
in Luminex experiments. The primary antibody was used as a control to verify conjugation of bead to antigens with His tags.
Validation of the anti-His tag antibody was performed in the viral array experiment as evidenced by high reactivity, measured by MFI,
towards antigens with His tags.
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Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data
Policy information about clinical studies
All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Data collection

Fixed and permeabilized Hep-2 cells affixed to glass slides (Inova Diagnostics, Cat # 708100) were used for ANAs.

Hep-2 cells affixed to glass slides (Inova Diagnostics, Cat # 708100) were purchased as a kit from the vendor but were not
independently authenticated by the authors.

Hep-2 cells affixed to glass slides (Inova Diagnostics, Cat # 708100) were purchased as a kit from the vendor but were not
independently tested for mycoplasma contamination by the authors. Morphological changes consistent with mycoplasma
infection were not observed.

Hep-2 cells affixed to glass slides (Inova Diagnostics, Cat # 708100) were used in our study to perform ANAs by indirect
immunofluorescence.

83% of hospitalized COVID-19 patients from Philipps University Marburg were male, while the median age was 66.5. 52% of
hospitalized COVID-19 patients from University of Pennsylvania were male, while the median age was 57.5. 60% of
hospitalized COVID-19 patients from Stanford Occupational Health Clinic were female while the median age was 44. Co-
morbidities and other clinical characteristics are described in the manuscript.

58% of healthy control serum donors were male, while the median age was 45.

Hospitalized COVID-19 patient serum or plasma samples were obtained following protocols approved by local institutional
review boards (IRB) from 147 unique hospitalized subjects (n=99 unpaired; n=98 paired longitudinal samples from 48 distinct
subjects). Samples were obtained from four centers in three distinct geographic areas: Northern California (Kaiser
Permanente Health Care System, n=48 unpaired samples from hospitalized subjects) collected in March and April 2020; and
Stanford Occupational Health Clinic, 20 paired samples from 10 unique hospitalized subjects) collected between April and
June 2020; Philadelphia, Pennsylvania (University of Pennsylvania, n=50 unpaired; and 44 paired samples from 21 unique
hospitalized subjects) obtained between April and June 2020; and Marburg, Germany (Philipps University Marburg, 1
unpaired; and 34 paired samples from 17 unique hospitalized subjects collected between April and June 2020).

Healthy controls serum and plasma samples from anonymous healthy controls (HC, n=41) were obtained prior to the
COVID-19 pandemic from Stanford Blood Bank and Stanford Hospital and Clinics.

We have not determined any self-selection bias or other biases in patient sample selection. Patients were selected at each
center based on their disease status (hospitalized with COVID-19).

All samples from cohorts at Stanford, University of Pennsylvania and Marburg University were obtained under informed
consent. IRB numbers are provided here and in Methods. IRBs from Kaiser Permanente Health Care System (IRB# 55718),
Stanford Occupational Health Clinic (IRB #55689), University of Pennsylvania (IRB #808542), and Philipps University Marburg
(IRB# 57/20) approved collection of serum and plasma samples.

ClinicalTrialsgov-NCT04373148

Understanding Immunity to SARS-CoV-2, the Coronavirus Causing COVID-19. The protocol can be requested from the principle
invesitgator, Dr. Paul Utz.

Hospitalized COVID-19 patient serum or plasma samples were obtained following protocols approved by local institutional review
boards (IRB) from 147 unique hospitalized subjects (n=99 unpaired; n=98 paired longitudinal samples from 48 distinct subjects).
Samples were obtained from four centers in three distinct geographic areas: Northern California (Kaiser Permanente Health Care
System, n=48 unpaired samples from hospitalized subjects) collected in March and April 2020; and Stanford Occupational Health
Clinic, 20 paired samples from 10 unique hospitalized subjects) collected between April and June 2020; Philadelphia, Pennsylvania
(University of Pennsylvania, n=50 unpaired; and 44 paired samples from 21 unique hospitalized subjects) obtained between April and
June 2020; and Marburg, Germany (Philipps University Marburg, 1 unpaired; and 34 paired samples from 17 unique hospitalized
subjects collected between April and June 2020).

Healthy controls serum and plasma samples from anonymous healthy controls (HC, n=41) were obtained prior to the COVID-19
pandemic from Stanford Blood Bank and Stanford Hospital and Clinics.

We have not determined any self-selection bias or other biases in patient sample selection. Patients were selected at each center




